The baculovirus gp67 gene encodes a pH-dependent membrane fusion protein and has been identified in both Autographa californica multinucleocapsid nuclear polyhedrosis virus (AcMNPV) and Orygia pseudotsugata MNPV (OpMNPV). We have identified a homologous gene in the spruce budworm virus, Choristoneura fumiferana MNPV (CfMNPV). The CfMNPV gp67 gene is 79 % identical to AcMNPV gp67 at the level of nucleotide sequence and 82 % identical at the level of predicted amino acid sequence. As with OpMNPV and AcMNPV gp67, the CfMNPV gp67 protein is found exclusively in the budded virus phenotype of the baculovirus.
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Strategies for the development of baculovirus-based pesticides rely on an understanding of the molecular basis of viral infection and pathogenesis. Many genes important to virus function have been identified in the prototype baculovirus, Autographa californica multinucleocapsid nuclear polyhedrosis virus (AcMNPV). It is important to extend the study of these genes and their products to include baculovirus species that infect agricultural and forest pests such as the spruce budworm, Choristoneura fumiferana MNPV (CfMNPV).
The gp67 genes of AcMNPV and the Orygia pseudotsugata MNPV (OpMNPV) encode an abundant glycoprotein (64K to 67K) which is a major component of the budded virus (BV) envelope (Whitford et al., 1989; Blissard & Rohrmann, 1989) . It is not found in the other virus phenotype, polyhedron-derived virus (PDV). Available evidence indicates that gp67 is a pH-dependent membrane fusion protein required for entry of BV into host cells by endocytosis (Volkman et al., 1984; Volkman & Goldsmith, 1988; Blissard & Wenz, 1992) .
In AcMNPV, the gp67 gene is located within the EcoRI H restriction fragment, downstream of the v-cath gene (Whitford et al., 1989; J. Kuzio, personal communication) . Previous work has shown that the sequential arrangement of genes (v-cath, pl0, p74) in the analogous region of the CfMNPV genome is similar to that of AcMNPV (Hill et al., 1992) . Based on this information, the search for CfMNPV gp67 was confined The nucleotide sequence data reported in this paper have been submitted to the GenBank database and given the accession number L124120.
to the region immediately downstream of the v-cath gene. Using the XbaI B restriction fragment of the CfMNPV genome as a template, sequence was extended from the terminus of the v-cath open reading frame (ORF) with custom-made oligonucleotide primers. Sequencing was performed at the Core Facility for Protein/DNA Chemistry, Queen's University, Kingston, Ontario, Canada. An ORF of the predicted size was found, in the opposite orientation to v-cath, 82 bp downstream from the terminus of the v-cath ORF ( Fig. 1) . Smith, 1982) . The predicted amino acid sequence of gp67 (below the nncleotide sequence) and the C te~inus of v-cath (above the nucleotide sequence) are shown. The gp67 amino acid sequence was translated ~om the complementary strand.
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Cf MVRTAVLILLL VRFSEP AEHCNAQMNSGPWRIKNLSIAPPKETLQKDVEIEIVETNMDE Ac ...... K.. I .............. and 82% identical at the amino acid level (Fig. 3a) . Elements of predicted secondary structure such as Nlinked glycosylation sites and hydropathy profile are also conserved (data not shown). The degree of identity between AcMNPV gp67 and CfMNPV gp67 is slightly higher than that observed between the gp67 genes of OpMNPV and AcMNPV, which are 74 % identical at the nucleotide level and 78 % identical at the amino acid level. Both AcMNPV and OpMNPV gp67 promoter sequences contain consensus transcription start sites for both early (CAGT) and late (ATAAG) times postinfection (Blissard & Rohrmann, 1989) . These promoter sequence elements are also conserved in CfMNPV gp67 (Fig. 3b ) although it is not known which of these potential transcription start sites are used.
Cf124T cells were cultured (Sohi, 1973) and infected with CfMNPV. Western blot analysis identified the CfMNPV gp67 protein in preparations of these cells. BV and PDV were isolated from the Spodoptera frugiperda cell line, Sf21 (Vaughn et aL, 1977) , which had been infected with AcMNPV (strain HR3), and from Cf124T cells infected with CfMNPV (Ireland strain). BV and PDV proteins were separated by SDS-PAGE and transferred to a nitrocellulose filter for Western blotting. The blot was probed with an anti-AcMNPV gp67 monoclonal antibody (Whitford et al., 1989) . In both cases, gp67 was detected exclusively in the BV phenotype (Fig. 4) .
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